4 Post Office Square Road COMPANY NAME: NASA Marshall Space Flight Center

Acton, MA 01720 REPORT NUMBER: AS-S08
usa United States AUDIT DATE(s): November14 - 17, 2006
' Www.nga-usa.com
MAIN SITE ADDRESS i OTHER SITES VISITED

Marshall Space Flight Center, AL 35812

SCOPE OF REGISTRATION

ISO™ 9001 72000: All Products and Services Provided by the Marshall Space Flight Cénter. MSFC Supports the NASA Agency Infrastructure
and is a Major Contributor to All Its Scientific and Technical Enterprises.

AS9100: Design, Development, Production, Installation and Servicing of Flight Hardware, Flight Software, and associated Ground Support
Equipment Interfacing with Flight Hardware and Fight Software.

'STANDARD APPLIED : ACTIVITY CATEGORY
1ISO 9001 DOC REVIEW X | SURVEILLANCE
X | 1SO 9001 w AS9100 PRE-ASSESSMENT REASSESSMENT
ASSESSMENT SPECIAL VISIT
TRANSFER OF REGISTRATION
TEAM LEAD or LEAD AUDITOR o OTHER TEAM MEMBERS

Rick Giguere, ANAB # A03158, AIEA

ACTIVITY CONCLUSIONS: (check all that apply)

X_| CONFORMING NUMBER of MINORS RAISED
1_| NUMBER of OBSERVATIONS or OPPORTUNITIES FOR IMPROVEMENT IDENTIFIED

X_| REGISTRATION RECOMMENDED / CONTINUED REGISTRATION RECOMMENDED
CORRECTIVE ACTION SUBMITTAL REQUIRED [ ] WORKING DAYS (from report date)
ON-SITE REVIEW OF CORRECTIVE ACTION REQUIRED

NONCONFORMING WITH MAJOR NONCONFORMANCES || NUMBER of MAJORS RAISED
REGISTRATION NOT RECOMMENDED
SPECIAL VISIT REQUIRED [ ] DURATION (audit days required)

SPECIAL COMMENTS

Prewously identified NC s have been satisfactorily addressed or rewritten herein. (See NC, item #2 only}
NC'’s from all RMO audits have been satisfactorily addressed here as well.

LEAD AUDITOR i Sada . COMPANY REPRESENTATIVE

W«zsz// R Moo

«  Signature on this r ort by the assessed Company Representative indicates that this report, and any nenconformities and observations noted
within, has been reviewed and accepted.

Any nonconformities or observations identified are the result of a limited sampling process.

The internal Audit system is deemed effective unless noted otherwise within this report.

This report remains under established confidentiality agreements between NQA and the assessed organization.

Prior to the initial assessment, the organization must have performed a full system internal audit, followed by a documented
management review. The quality management system must be understood throughout the organization.
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4 Post Office Square Road COMPANY NAME: NASA Marshall Space Flight Center
Acton, MA 01720 REPORT NUMBER: AS-S08
United States AUDIT DATE(s): November14 - 17, 2006

M Www.nga-usa.com

AS9100 ASSESSMENT MATRIX AND PLANNER

» LEGEND . - . 'E
E Z o w= = g = T
o iU X = Element Fully Assessed T O w 5 g 2 b 2 o3 E s >
o= P = Partial Element Assessed = x = 252 3 < ZE @S
o E = Exclusions Taken o= DO ONZ 8 N %9 wE
a5 * = Audit each Activity I A< 223 2 W o 7%}
o < xg | & Q o =1 = o™
2 E : 8| 8
421 DOCUMENTATION GENERAL X P P X
422 QUALITY MANUAL* X X X X X X
4.2.3 CONTROL OF DOCUMENTS P P P P X
424 CONTROL OF RECORDS X P P P X
4.3 CONFIGURATION MANAGEMENT X X
5.1 MANAGEMENT COMMITMENT X X
52 CUSTOMER FOCUS X P P X
503 QUALITY POLICY X X
5.4.1 QUALITY OBJECTIVES* X X X X X X
54.2 QMS PLANNING X X
5.5.1 RESPONSIBILITY & AUTHORITY X X
552 MANAGEMENT REPRESENTATIVE X P P P P X
55.3 INTERNAL COMMUNICATION X P P P X
56 MANAGEMENT REVIEW™ X X X X X X
6.1 PROVISION OF RESOURCES P X X
624 HUMAN RESOURCES GENERAL X X
6.2.2 COMPETENCE, AWARENESS & TRAINING X P P X
6.3 INFRASTRUCTURE X P P X
6.4 WORK ENVIRONMENT X P P X
7.1 PLANNING PRODUCT REALIZATION X X
7.2.1 DETERMINATION OF REQUIREMENTS X X
- 7.2.2 REVIEW OF PRODUCT REQUIREMENTS X X
7.2.3 CUSTOMER COMMUNICATION X X
7.3 DESIGN & DEVELOPMENT X X
7.4.1 PURCHASING PROCESS X ¥
7.4.2 PURCHASING INFORMATION X X
7.4.3 VERIFICATION OF PURCHASED PRODUCT X P X
7.5.9 CONTROL OF PROVISION ' X X
7.5.2 VALIDATION OF PROCESSES X X
7.5.3 IDENTIFICATION & TRACEABILITY X X
7.54 CUSTOMER PROPERTY X X
755 PRESERVATION OF PRODUCT X X
7.6 MONITORING & MEASUREMENT DEVICES X X
8.1 MEASUREMENT, ANALYSIS & IMPROVEMENT X X
8.2.1 CUSTOMER SATISFACTION* X X X X X
8§22 INTERNAL AUDIT* X X X X X X
8.2.3 PROCESS MONITORING/MEASUREMENT X P X
8.2.4 PRODUCT MONITORING/MEASUREMENT P X X
8.3 CONTROL NONCONFORMING PRODUCT P P X X
8.4 ANALYSIS OF DATA* X X X X X X
8.5.1 CONTINUAL IMPROVEMENT™ X X X X X X
8.5.2 CORRECTIVE ACTION™ X X X X X X
8.5.3 PREVENTIVE ACTION* X X X X X X
USE OF MARKS* X X X X X X
CURRENT SECTIONS COVERED (SURVEILLANCE NUMBER) | AS-S07 AS-S08 AS-S08
FUTURE SURVEILLANCE |  NEXTVISITS - ' AS-S09
PLANNING |- FOLLOWING YEAR | TBD
Page 2 of 4

Audit Forms Aerospace 02-27-06




4 Post Office Square Road COMPANY NAME: NASA Marshall Space Flight Center
Acton, MA 01720 REPORT NUMBER: AS-508
United States AUDIT DATE(s): Novemberi4 - 17, 2006

T Wwww.nga-usa.com

AUDIT ACTIVITY RECORD

Audit trail reviewed / Personnel interviewed / Documentation reviewed / Departments or Processes Audited
Objective evidence sampled

-Reference also AS9101B checklist for further details

(5.6,54.1,8.21,85.1,84)

Interviewed Business Planning and Integration Office. L. Newton, Center Management Council, CMC, representative, R. Gladwin
And Integrated Management System Board representative D, Miller. Reviewed charters for each, per PMD 1150.1, MPD1000.1,
and MPD 1280.1

8.2.2,423 424,852
Internal audit as per MPR 1280.6, Interviewed Kerry Warner/QD40.

52,71,7.2
Interviewed F. Lowry of Business Development

5271, 72: 13
Interviewed C. Coker, LOCAD Program
Interviewed Jeff Apple, High Energy Replicated Optics Project, (HERO)

7.4,6.22

Interviewed Kellie Craig of Procurement Office, Noncompetitive Procurements

Interviewed Tania Rasberry and R. Sizemore (HEI) Safety and Mission Assurance on Procurement Quality Requirements (ECLSS)
Interviewed J. Jackson, Procurement Office, UNITES Contract

Interviewed T. Foley Batts, T. Jerry Williams, Procurement Training

743,852
Interviewed Receiving Inspection, S. Blair, S&MA
Interviewed W. Woods, Supplier Audits, evaluations and Corrective action

8.5.1,85.2 853, 4.2.4
Corrective Action and Preventive action. Interviewed R. Jones HEI

AREAS OF GOOD PERFORMANCE

Use of SAAM system for processing Space Act Agreements
Procurement Training process and commitment to competency
Level of competency of personnel

AREAS FOR IMPROVEMENT

Back up/designee for personnel whose output to processes are maintained in personal space, i.e. on PC or locked cabinet, so
pertinent information can be accessed.

Audit Forms Aerospace 02-27-06 Page 3 of 4




4 Post Office Square Road COMPANY NAME: NASA Marshall Space Flight Center

Acton, MA 01720 REPORT NUMBER: AS-S08
United States AUDIT DATE(s): November14 - 17, 2006
WWW.Nnga-usa.com

usa

NONCONFORMANCES AND OBSERVATIONS

NUM

REF

ISSUES RAISED

CLASS

423

REQUIREMENT STATED: MPR 1050.2, Space Act Agreements and Other Transactions

- ISSUE RAISED: MPR-1050-2-includes requirements that are no longer reflective of the current

process in areas such as records responsibility and concurrence requirements. A draft
document is in process to address needed changes. This observation is noted to ensure
changes are implemented.

OoBS

2a

823

REQUIREMENT STATED: MWI 5330.2, NASA Engineering & Quality Audit, states that "A
preliminary report shall be given at the exit briefing with a final report 30 days after the briefing.”
Also: “the team chairperson shall sign final verification of completed corrective action along with
the project manager.”

ISSUE RAISED: Final reports are provided once per year at Summit, and final verification of
corrective action is signed by Marshall field office personnel. NOTE: This CA could not be
verified as procedure was modified but evidence of compliance to new process was
lacking. See 2b below.

NC

2b

823

REQUIREMENT STATED: continued from 2a above. MWI5330.2 Rev. C, states that a final
report shall be generated within 60 days after the exit briefing and shall include, a) a narrative
summary of the audit.

ISSUE RAISED: A final report dated Oct. 11, 2008, does not clearly present narrative summary.

3a

7.3

_REQUIREMENT STATED: EI51-OWI-001, Hardware Design and Development Porcess

ISSUE RAISED: EI51-OWI-001 includes requirements that are no longer reflective of the current
process such as: a) customer requirements shall be documented in any hard copy format, b) a
log shall be kept by the EI51 Project Lead Engineer, c) Branch Chief releases design package.
In addition, see below

NC

3b

REQUIREMENT STATED: EI51-0WI-001, para. 4.4.3.2.5.1 states that For drawings that exist
only electronically, the EI51 Project Lead shall obtain the required approvals.

ISSUE RAISED: It is not clear how these approvals are obtained or evidenced. Sampled
drawing for PN 030604100 Rev A. No approvals evident.

7.41

REQUIREMENT STATED: MWI 5330.1, para. 6.4.2.1 states that The Outsourcing Lead shall
annually evaluate supplier nonconformances received to ensure there was no evidence of
adverse frends.

ISSUE RAISED: There is lack of objective evidence that these annual reviews are conducted. It
should be noted that the person responsible was not present during the audit and there was no
one available to access this information, if it was present.

NC

8.5.2

REQUIREMENT STATED: As part of the corrective action process the organization shall
determine cause, evaluate the need for action, implement actions needed and record results.
ISSUE RAISED: A review of RCAR 246, which derived from QSDN 177 on the ECLSS program,
revealed a lengthy and potentially significant noncompliance, initiated in August 2006. As ofthe
time of this audit there was no response to the request, but there is a request for extension
(unapproved as yet) to July 2007, with a rationale of lack of resources. Product is set to ship in
May.

NC

Audit Forms Aerospace 02-27-06
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SAE AS9101 Revision B

ASSESSMENT REPORT

Assessing company
logo

GENERAL ASSESSMENT INFORMATION

1 Organization & Work Address

Company Name: NASA, Marshall Space Flight Center

Subsidiary of:
Organization Identification:
Assessed Site Address: Huntsville, AL 35812

Main activities:
Product Types or Codes:

Tel Number: 256-544-0451

Fax Number: 256-544-4155

e-mail: robin.henderson@msfc.nasa
CAGE code:

Assessment Representative & Title:
Robin Henderson, Associate Director
Quality Manager Representative & Title:
Robin Henderson, Associate Director

2 ISO Registration

[ 11SO Registered
[ x ]IS0 Standard / Revision ISO 9001:2000
[ x ] Aerospace Standard / Revision AS9100B

Registrar Name: NQA-USA
Expiration Date (If applicable):
May 27, 2007

3 Assessment Team

Lead Assessor Name: Rick Giguere

[ x ] Certified Auditor — Type & No. A03158
[ ]Qualified Auditor

Other Assessor Team Members:

4 Assessment Dates: November 14-17, 2006

5 Assessment Scope

[ ] Total facility assessed [ ]Initial assessment
[ x ] Partial facility assessed [ ]Re-assessment

[ ]Other: )

[ 1Activity assessed:

[ 1Al 9100 elements assessed
[ x] Partial 9100 elements assessed
Elements not assessed:

6 Assessment Disposition

7 Scoring

[ ]1Conforming
[ x] Conforming with minor (mi) corrective action
[ 1 Non conforming with Major (MA) corrective action

Scoring result: {?
0

8 Assessment Approval

Assessing Company Date

NQA-USA 7 2oc

Lead Assessor Name Signature
Richard Giguere

Distribution Agreement

This Assessment Report is the property of the assessed Organization and the assessing Company. Distribution to other
companies or individuals is authorized only after written agreement of the assessed Organization and of the assessing

/M?l—“é o |

Company.




SAE AS9101 Revision B

ASSESSMENT REPORT

Assessing company
logo

ASSESSMENT CONCLUSIONS

Good overall consistency of management system.

General comments about the organization and the quality system of the assessed organization: |
1:

1. Use of SAAM system for processing Space Act Agreements
2. Procurement Training process and commitment to competency
3. Level of competency of personnel

Improvement Opportunities:
1.

Back up/designee for personnel whose output to processes are maintained in personal space, i.e.

on PC or locked cabinet, so pertinent information can be accessed.




SAE AS9101 Revision B

ASSESSMENT REPORT Assessing company

logo

'ASSESSMENT RESULT SUMMARY

Organization : NASA, Marshall Space Flight Center

Elements* Result Observation / Corrective Action Request Number
(AS9100 — Section 1) S 1 Ma | mi ‘ N/A (MA/mi)
4 - Quality-Management System
4.1 General requirements S
4.2 Documentation requirements S
4.3 Configuration Management S
5 - Management responsibility
5.1 Management commitment S
5.2 Customer focus S
-15.3 Quality policy S
5.4 Planning S
55 Responsibili?y, authority and S
communication
5.6 Management review S
6 - Resource managements
6.1 Provision of resources S
6.2 Human resources S
6.3 Infrastructure S
6.4 Work environment S
7 - Product realization
7.1 Planning of product realization | S
7.2 Customer-related processes S 1 Observation
7.3 Design and development 1
7.4 Purchasing 1
7.5 Production and service provision | S
7.6 Control of monitoring and S
meastring devices
8 - Measurement, analysis and improvement
8.1 General S
8.2 Monitoring and measurement 1
8.3 Control of NC product S
8.4 Analysis of data S
8.5 Improvement S 1
Assessed Organization: 4 Assessing Company: N Q A, USA
NASA, Marshall Space Flight Ctr.

Rep's name, i Resul Lead Asses} Name: Richard, Giguere
Signature:{%v{ 1&\:!}—_‘ esults Signature: /W%%

* Fbr each element, cross results of assessment: “S” for Satisfactory, “Ma” for major corrective ab‘fion.f i” for minor or “N/A” for
nor applicable




SAE AS9101 Revision B

ASSESSMENT SCORING (Member logo)
Organization : NASA, Marshall Space Flight Ctr. Result
) Major CAR or minor Minor CAR on non
SCORING CHART rcezsuglni?tr Key requirement NO CAR | RESULT
Multiple Single Multiple Single
findings finding findings finding
4 | Quality management system T ' : M il (100) 100
41 General requirements 0 10 25 40 | 50 50
4.2 & 4.3 | Documentation requirements & Configuration management 10 25 40 50 50
5| Management responsibility : (150) 150
51 Management commitment
5.2 Customer focus 0 5 15 20 30 30
5.3 Quality policy
54 Planning 0 10 20 30 40 40
55 Responsibility, authority and communication 0 5 15 20 30 30
5.6 Management review 0 10 25 40 50 50
" 8| Resource Management St i : S Ao0) 00
6.1 Provision of resources 0 10 25 40 50
6.2 Human resources 50
6.3 Infrastructure 0 10 25 40 50
6.4 Work environment : 50
' 7 | Product realization i : {450): s
7.1 Planning of product realization 0 5 15 20 30 30
7.2 Customer related processes 0 10 30 50 60 60
7.3 Design and development : a0
7.3.1 | D& D Planning 0 5 15 20 30 30
7.3.2-3-4 | Inputs, outputs & review 0 5 15 20 30 5
7.3.5-6 | D&D verification & validation 0 5 15 20 30 30
7.3.7 | Control of design and development changes 0 5 15 20 30 30
7.4 Purchasing 0 10 30 50 60 10
7.5 Product and service provision
7.5.1 | Control of production and service provision 0 10 25 40 50 50
7.5.2 | Validation of processes for production and service provision 0 10 20 30 40 40
7.5.3 | Identification and traceability 0 10 20 30 40 40
7.5.4-5 | Customer property & preservation of product 0 5 15 20 30 30
7.6 Control of monitoring and measuring device 0 5 10 15 20 20
8 | Measurement analysis and improvement 5 : - (200) 200
8.1 General 0 5 10 15 20 20
8.2 Monitoring'and measurement ; i
8.2.1 | Customer satisfaction 0 5 10 15 20 20
8.2.2 | Internal audit 0 5 15 20 30 30
8.2.3 | Monitoring and measurement of processes 0 5 15 20 30 20
8.2.4 | Monitoring and measurement of product 0 5 15 20 30 30
8.3 Control of nonconforming product 0 5 15 20 30 30
8.4 Analysis of Data 0 5 10 15 20 20
8.5 Improvement 0 5 10 15 20 15
880 Mor| 900
TOTAL 1000
SCORE a0/ 100

The assessed Organization agrees on the Quality System scoring and Corrective Action

requests

f)?nizaiion RepresieEi/\lv/ Signature :

Date :

it/izfot

(1)

When 7.3 is not assessed : SCORE = RESULT X 100

880
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APPENDIX A
AS9101

QUALITY SYSTEM QUESTIONNAIRE

-13 -




SAE AS9101 Revision B

Summary

B Section headings Page numbers
4 QUALITY MANAGEMENT SYSTEM 18
4.1  General requirements ' 18
4.2  Documentation requirements 19-20
5  MANAGEMENT RESPONSIBILITY 21
5.1 Management commitment 21
5.2 Customer focus : 21
5.3  Quality policy 21
5.4 Planning 21
5.5 Responsibility, authority and communication 22
5.6 Management review 23
6 RESOURCE MANAGEMENT 24

. 6.1 Provision of resources 24
6.2 Human resources 24
6.3 Infrastructure 24
8.4 Work environment 24
7 PRCDUCT REALIZATION 25
7.1 Planning of product realization 25
7.2  Customer-related processes 26
7.3 Design and development 27 - 30
7.4  Purchasing ' ' 31-33
7.5 _ Production and service provision 34— 38
7.6 Control of monitoring and measuring devices 39
8 MEASUREMENT, ANALYSIS AND IMPROVEMENT - 40
8.1 General 4
8.2  Monitoring and measurement 41-43
8.3 _ Control of nonconforming product 4
8.4  Analysis of data- 45

| 8.5  Improvement 46

=17 -




SAE AS9101 Revision B

QUALITY SYSTEM QUESTIONNAIRE

ASSESSMENT QUESTIONS . dateai T aem | Nerwm
A Ma or mi
4124 QUALITY MANAGEMENT SYSTEM
41  General requirements ]
O-Jl Has the organization' established,. d_ocuméntec__i, implemented and .maintained a quality

management system and continually improve its effectiveness in accordance with the
requirements of this Iniemational Standard 7 - '

0& Dbes the organization :

a)

b)
)

d

e)

f

identify the processes needed for the quality management system and their application
throughout the organization (1) ? 1

determine the sequence and interaction of these processes (107

determine criteria and methods needed to ensure that both the operation and control of
these processes are effective ?

ensure the availability of resources and information necessary to support the operation
and monitoring of these processes ?

monitor, measure and analyze these 'prowsses ?and

implement actions necessary to achieve planned results and continual improvement of

these processes ?

0$ .Are these processes managed by the organization in éocordahce with the requirements of this
International Standard 7

0"& Where an organization chooses to outsource any process that affects product conformity with =]
requirements, does the organization ensure control over such processes ? )

Oé Is the control of such outsource processes identified within the quality management system ?

Note : Processes needed for the quality management system referred to above should include processes for management, provision,
product realization and measurement.

Guidance Note _
1) Main process formally identified e.g. : fist, flow diagram, etc.

Objective evidence assessed / Observations / Comments / N/A explanation

S: Satisfactory - CAR: Cormrective action required - Ka: Major corrective action - mi- Minor corrective action

N/A: Not applicable - N/E: Not evaluated - P: Product - M- Management

.- 18 -




SAE AS8101 Revision B

QUALITY SYSTEM QUESTIONNAIRE

L ASSESSMENT QUESTIONS _ KEY |°8

Requirements| Number
Ma ormi’

NIA

NE

4.2. 4.2Documentation requirements

421 General

| 06 Does the quality management system documentation include :

a) documented statements of a quality policy and quality objectives ?

b) a quality manual ?

c) -documented procedures required by thas International Standard ?

d) documents needed by the organization to ensure the effective planmng, operation and
control of its processes ? :

e) records required by this Intemational Standard (see 4.2.4) 7 and J

) quality system requirements imposed by the applicable Regulatory Authorities ?

07 Does the organization ensure that personnel have access to quality management system )
documentation and are aware of relevant procedures ? '

08 Do Customer and/or regulatorj authority representatives have access fo qué!fty J
management system documeniaiion 7

4.2.2 ' Quality manual H{}D" [ZEO o A }{Zﬂ{f 62

09 Has the organization established and maintained a quality manual that includes (1) :
a) the scope of the quality management system, ancludlng details of, and justification for, any
- exclusions ? -
b) the documented procedures estabhshed for the quality management system, or reference /
to them, and when referencing the documented procedures, is the relationship
- between the requirements of this International Standard and the documented
procedures clearly shown (2) ?
{ ¢) a description of the interaction between the processes of the quality management systern ?

documented, implemented and maintained.

Note 2 : The extent of the quality management system documentation can differ from one organization to another due to
a) the size of organization and type of activities,

b) the complexity of processes and their interactions, and

¢) the competence of personnel

Note 1 : Where the term “documented procedure” appears within this International Standard, this means that the procedure is established,

Guidance Notes

1) Quality manual reference and issue
2) Check the procedure list

Objective evidence assessed / Observations / Comments / N/A explanation

Um(uc() $oape o Lfﬁuw[fhn a(uvfmfﬁ’b
@u{u{mﬂ% &%IMW%/WWWW
Evnbsitid  frewnsted 4?ﬂ1h~

(st Handd ﬂn%mfmﬁmj pplianes s 454100
Cﬁm)v@enu

S: Satisfactory - CAR: Comectrve action required — Ma: Major comrective action — mi: Minor corrective action
N/A: Not appiicable - N/E: Not evaluated - P: Product - M: Management

-19-




SAE AS9101 Revision B

QUALITY SYSTEM QUESTIONNAIRE

req s
L : Ma or mi

ASSESSMENT QUESTIONS Requi t Number i

4.2 Documentation requirements (continued)

4.2.3 Control of documents

10 Are the documents required by the quality managernent system controlled ? M v

11 Aré records controlied-according to the requirements given in 4.2.4 ? o | Ve

12 Has a documented procedure been established to define the controls needed to :
a) approve documents for adequacy prior to issue ?
b) review and update as necessary and re-approve documents ?
c) ensure that changes and the current revision status of documents are identified ?
d) ensure that relevant versions of applicable documents are available at points of use ?
e) ensure that documents remain legible and readily identifiable ?
f) ensure that documents of external origin are identified and their distribution controlled 7 and
g) prevent the unintended use of obsolete documents, and to apply suitable identification to
them if they are retained for any purpose ?

13 Does the organization coordinate document changes with customers and/or regulatory ' /
authorities in accordance with contract or regulatory requirements ?

424 Control of records:

14 Are records established and main_téin‘ed to provide evidence of conformity to requirements and
of the effective operation of the quality management system ?

15 Do records remain legible, readily identifiable and retrievable (1) ?

16 Has a documented procedure been established to define the controls needed for the
identification, storage, protection, retrieval, retention time and dusposrtwonofrecords"

% %] =,

17 Does the documented procedure define the method for controlling recorﬂs that are
created by and/or retained by suppliers ?

=~

18 Are records available for review by customers and regulatory authorities in accordance
with contract or regulatory réequirements ?

o

4.3 Configuration management

19 Has the organization established, documented and maintained a conﬁgurabon management | P - /
process appropriate to the product ?

Guidance Note
1) List records reviewed

jective eriden(;rziiij‘ /:j;s:rvations ! Comments / N/A explanation :
a'v]q Mfw/ Gregs 44
b Cotbrack;, Spoce Mﬁw«t, s

Ww
W’/’j Sropetin Ww el it inf Homses
ﬂ;ﬁ.luw( MME‘] %MWL&M

S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor comrective action
N/A: Not applicable - N/E: Not evaluated - P: Product - M: Management

- 20~




SAE AS9101 Revision B -

| QUALITY SYSTEM QUESTIONNAIRE

ASSESSMENT QUESTIONS bl © | e
; : Ma or mi
5  MANAGEMENT RESPONSIBILITY
54  Management commitment
01 Has Top management provided evidence of its commitment o the development and | M

implementation of the quality management system and continually improving its effectiveness by

M: - E wie g ¢ b _

a) communicating to the organization the importance of meeting customer as well as statutory
and regulatory requirements ?

b) establishing the quaiity policy ?

c) ensuring that quality objectives are established ?

d) conducting management reviews ? And

e) ensuring the availability of resources ?

5.2 Customer focus

02 Has Top management ensured that customer requirements are determined and are met with the
aim of enhancing customer satisfaction (see 7.2.1 and 8.2.1) ? / jr28 7'-?_\
\ -

5.3 Quality policy

03 Has Top management ensured that the quality policy :
a) is appropriate to the purpose of the organization ? g
b) includes a commitment to comply with requirements and continually improve the effectiveness
" of the quality management system ? ) _ ’
c) provides a framework for establishing and reviewing quality objectives ?
d) is communicated and understood within the organization (2) ? and

e} is reviewed for continuing suitability ?
54 Planning '

5.4.1 Quality objectives

04 Has Top management ensured that quality objectives, including those needed to meet
requirements for product [see 7.1 a)] are established at relevant functions and levels within the
-organization (3) ? '

05 Are the quality objectives measurable and consistent with the quality policy 7 M

$.4.2  Quality management system planning

06 Has Top management ensured that :

a) the planning of the quality management system is carried out in order to meet the requirements
givenn(see 4.1), as well as the quality objectives ? and !

b) the integrity of the quality management system is maintained when changes to the quality
management system are planned and implemented ?

Guidance Notes

1) Evidence of management commitment
2) Identify and records method of communication
3) Review objectives and status of their implementation

Objective evidence assessed / Observations / Comments / N/A explanation

(Cnnsed v diatunsedd csnstomen sikocfoss and] aschinflochin

Dowdoprmat. Qurasd v Dercummed iy obectie
s‘zm‘afaﬂv(fo?j ond aurmerss,

,MW{:A

Locan codiod amd 1E20 Wil and i cliv cunsiame ok Besasnens

fa‘l endured

§: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor corrective action

N/A: Not applicable - N/E: Not evaluated - P: Product - M- Management

9 -
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_QUALITY SYSTEM QUESTIONNAIRE

ASSESSMENT QUESTIONS o o e
Ma or mi
55 Responsibility, authority and communication

55.1 Responsibility and authority

07 Has Top management ensured that the responsibi!ities_ and authorities are defined and
communicated within the organization (1) ?

552 Management representative

08 Has Top management appointed a member of management who, imespective of other

responsibilities, has responsibility and authority that includes :

a) ensuring that processes needed for the quality management system are established,
implemented and maintained ? '

b) reporting to top management on the performance of the quality management system and
any need for improvement ? ' _

c) ensuring the promotion of awareness of customer requirements throughout the organization
? and

d) the organizational freedom to resolve matters pertaining fo qualiity ?

5.5.3 Internal communication

09 Has Top management ensured that appropriate communication processes are established
within the organization and that communication takes place regarding the effectiveness of the
quality management system ?

Guidance Mote
. 1) Identify and records method of communication within the organization

Objective evidence assessed / Observations / Comments / N/A explanation

S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor comrective action

H/A: Not applicable - M/E: Not evaluated - P: Product - M: Management

- P
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QUALITY SYSTEM QUESTIONNAIRE

G KEY s CAR NA | WE
ASSESSMENT QUESTIONS et i
Ma or mi
5.6 Management review
5.6.1 General
10 Has Top management reviewed the organization's quality management system, at planneé /
intervals, to ensure its continuing suitability, adequacy and effectiveness (1) ? ] : y
11 Does this review include assessing opportunities for improvement and the need for changeé to T° / |
the quality management system, including the quality policy and quality objectives ?
12 Are records from management reviews maintgined (see 4.2.4) ? /

13 Does the input to 'management review inc!ude' inférmatiun on(2): ]
a) resuits of audits? /
b) customer feedback?
¢) process performance and product conformity?

56.2 Review input : [lf ﬂﬁfilgdﬂl it 5 5 f;D [@M
M

d) status of preventive and corrective actions?

e) follow-up actions from previous management reviews?

f) changes that could affect the quality management system? And’
g) recommendations for improvement?

5.6.3 Review output

14 Does the output from the management review include any decisions and actions related to (2): M
d) improvement of t_he effectiveness of the quality management system and its processes? | /
e) improvement of product related to customer requirements? And
f) resource needs? ' I

Guidance Notes
1) Records management review frequency and functions involved (e.q : quality, production, etc)
2) Verify the availability of input / output data such as: statistical data; graphics; summary tables; reporis; efc.

Objective evidence assessed / Observations / Comments / N/A explanation |

o ety Jliid o M (Poc) and 1HSB At Hynt Syt frvf

Mmﬁd‘uvf& psand da . _W plaring - Locdagichia Gj/xu ( esio) |
 Oboond ol petlng nrcod libng b .
PI o Qenecad Helrigs wldidd Yok /'I’F i

AfenSfons < filltn ay fron fuerm __

- At Mgg/ é’/r-;' ﬁé‘ﬁ’@ﬁ , &h@i}éw%x/ y M/‘&ﬂm’mf Aicrnménty

o B e :Qwvm7 ) »7;34(5443 é"’é.;bg/i

. : F | Y £
)wﬂmm aév]‘?em . MO UsD. Chasler g k- £, WA K™ 2™ 6
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S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi- Minor comective action
N/A: Not applicable - N/E: Not evaluated - P: Product - M: Management
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6. RESOURCE MANAGEMENT
6.1 Provision of resources
01 Heas the organization determined and provided the resources needed:

a) to implement and maintain the quality management system and continually improve its | .

effectiveness ? And ORIy ; ./

b) to enhance customer satisfaction by meeting customer requirements ?
6.2 Human resources
6.2.1 General :

02 Are personnel performing work affecting product quality competent on the basis of appropriate /

education, training, skills and experience (1) ?

o £ >
6.2.2 Competence, awareness and training [F Y= J uﬁ: AL i,uf F = e (PS 10) _
= ;
03 Deoes the organization : : ‘ g
a) determine the necessary co petence for personnel performing work affecting product | P /
quality (2) ? 6l ﬁb{az a. :

1

b) provide training or take other action to satisfy these needs ? %ﬂ ko / 7:‘"3 : .
¢) Evaluate the effectiveness of the actions taken ? T35 Jaden and auad .Z M Q\W. a4

d) ensure that its personnel are aware of the relevance and importance of their activities and inMW

how they contribute to the achievement of the quality objectives ? .
€) maintain appropriate records of education, training, skills and experience (see 4.24) (3)7

6.3 Infrastructure

04 Does the organization determine, provide and maintain the infrastructure needed to achieve
conformity to product requirements ?
infrastructure includeé_ as applicable :
a) buildings, workspace and associated utilities ?
b) brocess equipment (both hardware and software) ? And
' ©) supporting services (such as transport or communication) ?

6.4 Work environment

05 Does the organization determine and manage the work environment needed to achieve | P
conformity to product requirements ?

Note : Factors that may affect the conformity of the product include temperature, humidity, lighting, cleanliness, protection from electrostatic
discharge, etc. .

1) Review training Records and Plan ($tatus of the current year and of the previous year)
2) Give examples of methods used to determine competence (e.g.: competence matrix, muitiskill, ...)
3) Review training certificates for the certified personnel and training records (intemal and external training courses)

Guidance Notes  7v 7/-*5 — (fakd 05 Poun, W%@,W&W

Objective evidence assessed / Observations / Comments / N/A explanation
Uiscarsmad Gt - Thnsa &y (el / 72 oty itfn
| M,{m »{WM" fr 0F PO F%/?aj Lt 0570 -
WJ,J.}EI_M){?&M bt (,2,3 Crunase - et
 Nign Qovdoprt Gufle - (oikbory -

S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor corrective action
N/A: Not applicable - N/E: Not eveluated - P: Product - M: Management
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7.  PRODUCT REALIZATION

7.1 - Planning of product realization

01 Does the crganization plan and develop the processes needed for product reaiization 7 -

(see 4.1) o _ : o J
- 02 Is planning of product realization consistent with the requirements of the other prooesses of the '
quality management system (see 4.1) ? u/

03  In planning product realization, does the organization determine the following, as appropriate

a) quality objectives and requirements for the product ?

b) the need to establish processes, documents, and provide resources specific to the
product ? Z

c) required verification, validation, monitoring, inspection and test activities specific to the \/
product and-the criteria for product acceptance ? '

d) records needed to provide evidence that the realization processes and resulting product | p
meet requirements (see 4.2.4) ?

e) the identification of resources fo support operation and maintenance of the
product ? : g ?

um Is the output of this planning in a form suitable for the organization's method of operations? \/

{ersired + disaunact ﬂvgﬂm/:mj _adiub&a %A LGeA0 miu.ot
u% Brocgy feplizated dpties &ajmc (Hew) ix luding
chevlopract o pospe U, hﬁ%wwwf
peguiod s, kgt M Vol
ond it of appeguts (s T Sgyul
Gpecatear

S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi- Minor corrective action
N/A: Not applicable - N/E: Not evaluated - P Product - M- Management
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7.2 Customer-related processes
7.24 Determination of requirements related to the pro'duct T
05 Does the organization determine : - M
a) requirements specified by the customer, including requirgments for delivery and post-
" .delivery activities 7 ' _ & M ' ,&? d _
b) requirements not stated by the customer but necessary for specified or intended use, where /
known ?
¢) statutory and regulatory requirements related to the product ? and
d) any additional requirements determined by the organization ? } : ; J
; T
7.2.2 Review of requirements related to the product MPR- ((SD. = [Cnv i
06 Does the-organization review the requirements related to the product ? ' : v

07 Is the review conducted prior to the organization's commitment to supply a product to the P
customer (e.g. submission of tenders, acceptance of contracts or orders, acceptance of
changes to contracts or orders) and does it ensure that (1) :

a) product requirements are defined ? ; /
b) contract or order requirements differing from those previously expressed are resolved ?

¢) the organization has the ability to meet the defined requirements ? And PR
_____@ risks (e.g., new technology, short delivery time scale) have been evaluated ? /ﬁ §7.7

]

08 Are records of the results of the review and actions arising from the review maintained / z 05!04
(seed24) (2)7?

09 Where the customer provides no documented statement of requirement, are the customer |
requirements confirmed by the organization before acceptance ? M D ]200.73 @wﬂ

10 Where product requirements are changed, does the organization ensure that relevant | P

documents are amendeg and that srelevant personnel are made aware of the changed e
requirements ? Mﬂt/ ' ; :

7

Note : In some situations, such as internet sales, a formal review is impractical for each order. Instead the review can cover the relevant
product informaticn such as catalogues or advertising material.

7.2.3 Customer communication

11 Does the organization determine and implement effective arrangements for communicating :
with customers in relation to : j o&} A 5 4/
a) product information ? & Cal é f 0( - /

b) enquiries, contracts or order handling, including amendments ? and
7 'cp customer feedback, including customer complaints{?

Guidance Notes
1) Check that all affected functions are involved in the review —++ + S‘/‘MP‘ ;ﬁj%

2) Give examples

Objective evidence assessed / Observations / Comﬁenfs I NIA explanation
Speor Aot Agpmants Saam E 1370 [ SARE- 06 1370)
i TLOC - Mow Ag-li\&mdvﬂ- w| Factrwec Tek
- btk 74 - Sehed ly bt ot
| Hecnseh — (ot 2ot mide Limney
SAMS 232 - S 212043 - (SH5- 0(1243)

L e ] M el -

S: Satisfactory - CAR: Corrective action required — Ma- Major corrective action — mi: Minor corrective action
N/A: Not applicable - N/E: Not evaluated - P: Product - M- Management
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7.3 Design and development

7.3.1 Design and development planning

12 Dees the cfganization pian and control the design and development of product ? -

13 During the design and development planning, does the orgamzatlon determine : : M

a) the design and development stages (1) ? -

- In respect of organization, task sequence, mandatory steps, significant stages and

method of configuration controli,

b) the review, verification and validation that are appropriate to each design and d 1opm L/
stage ? and epe 294,

c) the responsibilities and authorities for design and development ?

14 Where appropriate, due to compiexity, does the organization give consideration to the

following activiies : Lﬂ (4D ﬁbﬁ’i/‘j %
- structuring the design effort into significant elements 7
- for each element, analyzing the tasks and the necessary resources for its design
and development. Does This analysis consider an identified responsible person, -
design confent, input data, planning constraints, and performance conditions. is 5/ :
the input data specific to each element reviewed to ensure cons;sfency with | -
requirements ? :

15 Does the organization manage the interfaces between different groups involved in design and
development to ensure effective communication and clear assignment of responsibility ?

~N N\

Cﬂ‘rs s planning output updated, as appropnate as the design and development progresses ?

17 Are the different design and development tasks to be carmried out defined according to | P

specified safety or functional objectives of the uct in ac ce witly customer A
andfor regulatory authority requirements (2) 7 '

7.3.2  Design and development inputs ’

18 Are inputs relating to preduct requirements determ and are records maintained (see 4.2.4) 'M

)2 . s Dae. .
Do these inputs include "L eAls /

a) functional and performance requirements ?

b) applicable statutory and regulatory requirements ?

c) where applicable, information derived from previous similar designs ? and
d) other requirements essential for design and development ?

19 Are these inputs reviewed for adequacy ?

20 Are requirements completed, unambiguous and not in conflict with each other ? /

Guidance Notes

1) Give at least an example of a completed design & development plan, or an example of one in progress, that identifies the planning of
" tasks and key events.

2) Give an example
3) Review applicable input data (give examples)

Objective evidence assessed / Observations / Comments / N/A explanation

Locad fy |
gmjwf CPlan- B TS — WSFC- PLAD - 3G (kocad)
Seplom ﬁ?jj Dre. - NSFe- REAF-IESY Yo C. %&%M
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Coniond 202, awit « frersan f/?zw, Aécﬁu@«#’ﬁeﬂt_

S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor corrective action
N/A: Not applicable - N/E: Not evaluated - P- Product - M: Management
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NA | NE

7.3 -Design and development (continued)

7.3.3  Design and development outputs > M /J/[ - e

21 Are the outputs of design and development provided in a form that enabies verification against /
the design and development input and approved prior to release ?

122 Do the design and development outputs © ; ! : M
a) meet the input requirements for design and development ?

b) provide appropriate information for purchasing, preduction and for service provision ?
c) contain or reference product acceptance criteria ? /
d) specify the characteristics of the product that are essential for its safe and proper use ? and
e} identify key characteristics, when apj:tfcable, in accordance with design or contract

mquiremants.? Locap - dg& M,&L{ Mu(‘\é - M/A& MM

S

23 Is all pertinent data required to allow the product to be identified, manufactured, M
inspected, used and maintained defined by the organization; for example:

- drawings, part lists, specifications 7 /A 'é' Al ﬂM NC

- a listing of those drawings, part lists, and specifications necessary to define
the configuration and the design features of the product ?

- information on material, processes, type of manufacturing and assembly of the
product necessary to ensure the conformity of the product ? i

7.3.4 Design and development review

|24 At suitable stages, are systematic reviews of design and development performed in accordance | M
with planned amrangements (see 7.3.1) to M: (Lﬂcﬂ) CDR W ~ 9 Huel s
a) evaluate the ability of the results of Design ahd development to meet requirements ? /
b) identify any problems and propose necessary actions ? and Y fe IDS M\,/
¢} authorize progression to the next stage ? Loedy fios -cofl 029, R -diyY

125 Do participants in such reviews include representatives offunctions concerned with the design /
; and development stage(s) being reviewed ?

26 Are records of the results of the reviews and any necesséry actions maintained (see 4.2.4) ? /

7.3.5 Design and development verification

27 s verification performed in accordance with planned arrangements (see 7.3.1) to ensure that .
the design and development outputs have met the design and development input requirements ? 4

28 Are records of the results of the reviews and any necessary actions maintained (see 4.2.4) ? /

Note : Design and/or development verification may include activities such as :
- performing alternative calculations

L - undertaking tests and demonstrations, and

: ! 4. + g1y
- comparing the new design with a similar proven design, if available ;5 W"d“ A RS 02

- reviewing the design stage documents before release. H//{ - ;Udd‘ 3 /&3.6 fD@Qaf;:. {Zm HIEC I?“*"* ﬂ?l N

Guidance Notes 13"""4""“*

1)  Give evidence of reviews

Objective evidence assessed / Observations / Comments / N/A explanation
Qe - (lgts MW&&W MGFC- RO TZ3YSTY fu B il 9
Hope oo pigs o prsndoyl.
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S: Satisfactory - CAR: Corrective action required — Ma: Major corrective &ction — mifl Minor comective action
N/A: Not applicable - N/E: Not evaluated - P: Product - M: Management
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7.3 Design and development (continued)

7.3.6  Design and development validation

29 s design and development validation performed in accordance with pianned arangements P
(see 7.3.1) to ensure that the resulting product is capable of meeting the requirements for the
specified application or intended use, where known ? -

N

30 Wherever practicable, is validation completed prior to the delivery or implementation of the
Product ?

&

31 Are records of the results of validation and any necessary actions maintained (see 4.2.4)'?

Note: .
-Design and/or development validation follows successful design and/or development verification.
-Validation is normally performed under operating conditions.

-Validation is normally performed on the final product, but may be necessary in the earlier stages prior to product completion.
-Multiple validations may be performed if there are different intended uses. g

7.3.6.1 Documentation of design and/or development verification and validation

32 At the completion of design and/or development, does the organization ensure that M
reports, calculations, test results, efc., demenstrate that the product definition meets the |/
Specification requirements for all identified operational conditions?

7.3.6.2 Design and/or development verification and validation testing

33 -Where tests are necessary for verification and validation, are these tests planned, P .
controlled, reviewed, and documented to ensure and prove the following (1) - /

2} test plans or specifications identify the product being fested and the resources being
used, define test objectives and conditions, parameters to be recorded, and relevant
acceplance criteria ? . :

b) test procedures describe the method of operation, the performance of the test, and
the recording of the results 7 ) )

¢) the correct configuration standard of the product is submitted for the fest ?

d) the requirements of the test plan and the test procedures are observed
e) the acceptance criferia are met ? 3 :

Guidance Note
1)  Give an example of a qualification report

Objective evidence assessed / Observations / Comments / N/A explanation
Jonlf it (Cacan) Tast Repnt — Fleglh St Tuk oGzt Pranch s TRIC- LochD- D]
| TPS s EIS2-L0 04D~ FLT-02F -
Hod iran CfC - QRSO RUC¥ 3./0.Y

| WW@&M/%,/AJM&/ Ay 0

S: Satisfactory - CAR: Corrective action required — Ma: Major comrective action — mi: Minor corrective action
N/A: Not applicable - N/E: Not evaluated - P: Product - M- Management
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7.3 Design and development (continued)

7.3.7  Control of design and development changes

34 Are design and development changes identified and records maintained ? v/
35 Are the changes reviewed, verified and validated, as appropnate and approved before ) P J
g Implementahou (1) ? "
36 Does the review of deslgn and development changes include evaluatlcn of the effect of the P
changes on constituent parts and product already delivered ? | <

37 Does the organization’s change control process provide for customer and/or reguiatory
authority approval of changes, when required by contract or regulatory requirement ?

38 Records of the results of the review of changes and any necessary actions maintained
(see 4.2.4)7?

Guidance Note
1) Give an example

Objective evidence assessed / Observations / Comments / N/A expianation

(Corrguct + Daotunned] Wcﬂw}‘w ~ Leap ¥ dees M.ue |
WMG‘/M
L/JY/WJ‘ W
et MM/

S: Satisfactory - CAR: Coirective action required — Ma: Major correciive action — mi- Minor corrective action
N/A: Not applicable - M/E: Nof evaluated - P: Product - M: Management
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7.4  Purchasing '
7.44  Purchasing process MAJT $330. |

39 Does the organization ensure that purchased product conforms to specified purchase P
Requirements ? . :

40 Is the type and extent of control applied to tl'_:e Supplier and the gi,irchased product dependent
upon the effect of the purchased product on subsequent product realization or the final product ?

41 Is the organization responsibie for the quality of all products purchased from suppliers,
including customer-designated sources 7

42 Does the organization evaluate and select Suppliers based on their ability to supply product in
accordance with the organization's requirements ?  duraned Faz ;

43 Are criteria for selection, evaluation and re-evaluation established ?

44 Are records of the results of evaluations and any necessary actions arising from the evaluation
maintained (see 4.2.4) ?

SONIN N s

45 Does the organization : M
a)  Maintain a register of approved Suppliers that includes the scope of the approval
V2 A fo eirad - aik
b)  Periodically review Suppliers performance and use the records of these reviews as IU c
/& basis for establishing the level of controls to be implemented (2) ?
¢) Define the necessary aclions to take when dealing with Suppliers that do not meet
requirements 7
.d) Ensure where required that both the organization and all Suppliers use customner-
approved special process sources ?
~—"e) Ensure that the function having responsibility for approving Supplier quality
systems has the authority to disapprove the use of sources ?

Guidance Notes

1) Review current list of approved Suppliers
2) Review suppliers performance / measurement system (e.g.: supplier rating, etc.)
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Objective evidence assessed / Observations / Comments / N/A explanation / N/ e H]ok S‘gad J
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//// [ S: Satisfactory - CAR: Comective action required — Ma: Major corrective action — mi: Minor corrective action

N/A: Not applicable - N/E: Not evaluated - P- Product - M- Management
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7.4 Purchasing (continued)

7.4.2  Purchasing information

46 Does purchasing information describe the product fo be purchased, fnmudmg where
appropriate (1) : _ _ .
a) requirements for appm#af‘ of product, : pbwdumé, processes and equipment ?
b) requirements for qualification of personnel ? AD-6 c-g0| 4 - ‘/ )
¢) quality management system requirements ? o

d) the name or other positive identification, and applicable issues of specifications,
- drawings, process requirements, inspection instructions and other relevant techmcal i

.~ data?

e) reguirements for design, test, examination, inspecﬁon and related instructions for
acceptance by the Organization 7

fi requirements for test specimens (e.g., production method, number, storage
conditions) for design approval, inspection, investigation or auditing ?

g) requirements relative fo:
- supplier notification to Organizationr of nonconforming product 7 and
- arrangements for Organizationr approval of supplier nonconforming material 7

h) requirements for the supplier to notify the Orgam‘zatibn of changes in product and/or
process definition and, where required, obiain crganization approval ?

i) , right of access by the organization, their customer, and authorities to all facilities
7/ involved in the order and to all applicable records 7 and -

) requirements for the supplier to flow down fo subtier suppliers the applicable
requirements in the purchasing documents, including key characteristics where
reguired ?

to their communication to the supplier ?

Guidance Note

1) Examine purchase orders that apply to several types of procurement.

Objective evidence assessed / Observations / Comments / N/A explanation
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S: Satfsfaérory éAR Corrective action required — Ma: Major mnecbveMnecﬁve action

. . N/A: Not applicable - N/E: Not evaluated - P: Product - M: Management
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7.4 Purchasing (continued)

. T n
7.43  Verification of purchased product MWL -5330, ler& .

48 Does the organization establish and implement the inspection or other activities necessary for | P
ensuring that purchased product meets specified purchase requirements, they may include
' obtaining objective evidence of. the quality of the product from suppliers fe.g.,

" accompanying.documentation, certificate of conformity, test reports, statisticai records, o /
process control, inspection and audit at supplier's premises, review of the required
documentation, inspection of products upon receipt, and, delegation of verification fo
the supplier, or supplier certification ?

%,

48 s purchased product held until it has been verified as conforming to spec:ﬁed
" requirements unless it is released under positive recall procedure ? s«j f %4

50 Where the organization utilizes test reports to verify purchased product, is the data in ) S
those reports acceptable per applicable specifications (1) ?

51 Does the organization periodically validate test reports for raw material (1) ? & {{{# §330 <334LK
3 [}

52 Where the organization delegates verification activities fo the supplier, are the requirements
for delegation defined and a register of delegations maintained ()2 K JE.

53 Where the organization or its customer intends to perform verification at the suppiiers
premises, does the organization state the intended verification arrangements and methed of

product release in the purchasing information?

54 Where specified in the contract, is the customer or the customer's repre.sentaﬂve

afforded the right to verify at the supplier's premises and the organizatipg’s premis:
that subcontracted product conforms to specified requiréments ? ﬁw\ %:?64%

55 it is ensured that verification by the customer is not used by me/organizaﬁon as
evidence of effective control of quality by the supplier (it does not absolve the
organization of the responsibility to provide acceptable product, nor shall it preclude
subsequent rejection by the customer) ?

‘\"‘\\\

' - Guidance Note

1) Give an example

Objective evidence assessed / Observations / Comments / N/A explanation
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S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor corrective action
N/A: Not applicable - N/E: Not evaluated - P: Product - M: Management
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7.5 Production and service provision
- 7.541 Control of production and service provision

56 Doés planning consider, as applicable :

- the establishment of process controls and development of control plans where
key characteristics have been identified

kK

- theidentification of in-process verification points when adequate verification of | p
conformance cannot be performed at a later stage of realization
- the design, manufacture, and use of tooling so that variable measurements can
be taken, particularly for key characteristics, and
- special processes (see 7.5.2).
57 Does the organization plan and camy out production and service provision under controlled
conditions (1).
Do these controlled conditions include, as applicable :
a) the availability of information that describes the characteristics of the product ?
b) the availability of work instructions, as necessary ?
¢) the use of suitable equipment ?
d) the availability and use of monitoring and measuring devices 7
e) the implementation of monitoring and measurement ?
f)  the implementation of release, delivery and pest-delivery activities ?
g} accountability for all product during manufacture (e.g., parts quantities, split orders,
nonconforming product) 7
h) evidence that all manufacturing and. inspection operations have been compieted as | P
planned, or as otherwise documented and authorized 7
i)  provision for the prevention, detection, and removal of foreign objects 7 P
J)  monitoring and control of utilities and supplies such as water, compressed air,
electricity and chemical products to the extent they affect product quality ? and
criteria for workmanship, which shall be stipuiated in the clearest practical manner

(e.q., written standards, representative samples or illusirations) ?

' LGuidance Notes

1) List the Part Numbef(s) used for this review

Objective evidence assessed / Observations / Comments / NIA explanation

S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor corrective action
N/A: Not applicable - N/E: Not evaluated - P: Product - M: Management
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7.5 Production and service provision (continued)
7.5.1.1 Production documentation
58 Are production operations carried out in accordance with approved dats ? 4
| 58 Does the data contain as necessary : : P
a) drawings, parts lists, process flow charts including . inspection operaticns, it
' production documents (e.g., manufacturing plans, traveler, router, work order, /
process cards); and inspection documents (see 8.24.1) 7and
b) alist of specific or non-specific tools and numerical control (NC) machine programs
required and any specific instructions associated with their use ?
7.5.1.2 _Control of production process changes
60 Are persons authorized {o approve changes to production processes identified (1) ? M /7
61 Has the organization identified and obtained acceptance of changes that require customer /
and/or regulatory autherity approval in accordance with -contract or regulatory
requirements ? : )
62 Are changes affecting processes, production eguipment, tools and programs | P 7
documented 7 ' . '
63 Are procedures available to control their implementation 7 . s 7
64" Are the results of changes to production processes assessed to confirm that the desired P /
effect has been achieved without adverse effects to product quality ? _
7.5.1.3 Control of production equipment, tools and numerical control (M.C.) machine programs
65 Are production equipment, tools and programs validated prior to use and maintained and | p
inspected periodically according to documented procedures ?
66 Does validation prior to production use include verification of the first article producedto | P
the design data/specification ? /
| 67 Are storage requirements, including pericdic preservation/condition checks, established L/

for production equipment or fooling in storage ?

7.5.1.4 Controi of work transferred, on a temporary basis, outside the organization’s facilities

'| 68 When planning to temporarily transfer work fo a location outside the organization’s
facilities, dees the organization define the process to control and validate the quality of
the work 7~ s i

Guidance Notes
1) Clearly defined list or procedures

Objective evidence assessed / Observations / Comments / N/A explanation

S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi- Minor corrective action
N/A: Not applicable - N/E: Not evaluated - P: Product - M: Management '
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7.5 Production and service provisidn {continued)

7.5.1.5 Control of service operations

69 Where servicing is a specified reé,'ui.'ement, do service cperation processes provide for :
al amethod of collecting and analyzing in-service data 7 ' '

- b) actions to be tsken where problems are identified after delivery, including : : '
investigation, reporting activities; and actions on service information consistent ' /
with contractual and/or regulatory requirements (1) (2) ?

c) the control and updating of technical documentation ?
d) the approval, control, and use of repair schemes (3} 7 and,

e) the controls required for off-site work (e.g., organization's work underiaiken at the
customer's facilities) ?

7.5.2 Validation of processes for production and service provision

70 Does the organization validate any processes for production and service provision where the P
resmting output cannot be verified by subsequent monitoring or measurement (This includes /
any process'es where deficiencies become apparent only after the product is in use or the '
service has been delivered) (4) ? '

Note :These processes are frequently referred to as special processes.

71 Does validation demonstrate the ability of these processes to achieve planned results ? ' (

72 Has the organization established arrangements for these processes including, as applicable : M I

a) defined criteria for review and approval of the processes ?
-qualification and approval of special pmcesses prior fo use 7

b) approval of equipment énd _qualiﬁcaﬁpn -of personnel ?

c) use of specific methods and procedures ?

- control of the significant operations and parsmeters of special processes in
accordance with documented process specifications and changes thereto (5) ?

d) requirements for records (see 42. 4)?
e) and Re-evaluationrevalidation ? L

Guidance Notes

1) Review reports issued following visits to the customer (technical support). Comment on method of collectzon of in service data Examine
some investigation reports

2) Review evidence of implementation of corrective and preventive actions.

3) Review evidence of what has been assessed ( e.g.: maintenance manual, repair manual, information to customer)

4) Verify the existence of list of special processes.

5) Give examples

Objective evidence assessed / Observations / Comments / N/A explanation

S: Salisfactory - CAR: Correclive action required — #a: Major corrective action — mi: Minor correciive action
N/A: Not appiicable - N/E: Not evaluated - P: Product - M: Management
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7.5 Preoduction and service provision (continued)

7.5.3  Identification and traceability

73 Where appropriate, has the organization identified the product by suitable means throughout
product realization ? ;

74 Does the organization maintain the identification of the configuration of the product in | P
.. order to identify any differenices between the aciual configuration and the agreed | -
configuraticn 7 )

75 Has the organization identified the product status with respect to momtonng and measurement
- reqguirements ?

78 When accepiance au-thonty media are used (e.g., stamps, e!ec:romc signatures,
passwords), deoes the organization establish and document controls for the media (1) 7

77 Where traceability is a requirement, does the argamzatlort control and record the unique
1 identification of the product (see 4.2.4) ?

T — |

78 According to the level of traceability required by contract, regu!atory, or other established | P
requirement, does the organization’s system provide for (2) :
a) identification to be maintained throughout the product life ?

b) all the products manufactured from the same batch of raw material or from the same
manufacturing batch to be traced, as weil as the destination (delivery, scrap) of all

products of the same batch ?

¢) . in any assembly, the identily of its components and those of the nexi higher
assembly to be fraced?

d) -in any given product, a sequential record of its production (manufacture, assembly,
inspection) to be retrieved ? .

Note: In some industry sectors, configuration management is a means by which identification and traceability is maintained.

7.5.4 Customer property

79 Does the organization exercise care with customer property while it is under the organization's
control or being used by the organization (3) ? -

-1 80 Has the organization identified, verified, protected and safeguarded customer property provrded
for use or incorporation into the product ?

{81 Does the organization define methods fo identify and record customer products that are lost,
damaged or ctherwise made unusable and report such to the customer ?

Note: Customer property can include intellectual property, including customer fumished data used for design, producﬂcn and/or
inspection.

Guidance Notes

1) Give examples of method(s) used

2) Give examples of traceability level applied (up and down)
3) Identify types of product supplied by the customer.

Objective evidence assessed / Observations / Comments / N/A explanation

S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor corrective action
M/A: Not applicable - N/E: Not evaluated - F: Product - M: Management
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7.5 Production and service provision (continued)
7.55  Preservation of product ' ;

82 Does the organization preserve the conformity of product during internal processing and delivery
to the intended destination ? '

83 -Does the preservation inciude ideﬁtiﬁcation, handling, packaging, storage and protection ?

84 Does preservation also apply to the constituent parts of a product ?

85 Does preservation of product also include, where applicable in accordance with product | P
specifications and/or reguiations, provisions for : '

a) cleaning ?

b) prevehﬁon, detection and removal of foreign objects ?
¢} special handling for sensitive products 7

d) marking and labeling including safety warnings 7

e) shelf life control and stock rotation ?

f  special handling for hazardous materials ?

86 Does the or:gahization ensure that documents required by the contract/order fo
accompany the product are present at delivery and are protected against loss and
deterioration 7 ;

Objective evidence assessed / Observations / Comments / NJA explanatioh

S: Satisfactory - CAR: Comrective action required — Ma: Major corrective action — mi: Minor corrective action

MN/A: Not applicable - N/E: Not evaluated - P: Product - M: Management
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7.6 Control of menitoring and measuring devices -
87 Does the organization determine the monitoring and measurement to be undertaken and the | P
monitoring and measuring devices needed to provide evidence of conformity of product to )
determined requirements (see 7.2.1) (1) ? ) W e
88 Does the organization maintain a register of these monitoring and measuring devices, | M
. and define the process employed for their calibration including details of equipment !
type, unique identification, location, frequency of checks, check method and acceptance
criteria 7' 3 ’ _ j
Note : Monitoring and measuring devices include, but are not limited fo: test hardware, test
software, automated test equipment (ATE) and plotters used fo produce inspection data. It
also includes personally owned and customer supplied equipment used to provide evidence |
of product conformity. -
89 Does the organization establish processes to ensure that monitering and measurement can be
carried out and are camied out in a manner that is consistent with the monitoring and
measurement reguirements ? )
90 Does the organization ensure that environmental conditions are suitable for the
calibrations, inspections, measurements and fests being carried out ?
91 Where necessary to ensure valid results, is measuring equipment : l
a) calibrated or verified at specified intervals, or prior to use, against measurement standards
iraceable to international or national measurement standards; where no such standards
exist, the basis used for calibration or verification shall be recorded 27
b) adjusted or re-adjusted as necessary ? : )
C) identified to enable the calibration status to be determined ?
d) safeguarded from adjustments that would invalidate the measurement result ?
e) protected from damage and deterioration during handling, maintenance and. storage ?
7} _ recalled to a defined method when requiring calibration ?
82 Does the organization assess and record the validity of the previous measuring results when the
equipment is found not to conform to requirements ?
93 Does the organization take appropriate action on the equipment and any product affected ? P
94 Are records of the results of calibration and verification maintained (see 4.24) 7
195 When used in the monitoring and measurement of specified requirements, is the ability of | P
j computer software to satisfy the intended application confirmed ? /
96 Is this undertaken prior fo initial use and reconfirmed as necessary ? J"

Guidance Notes

Analysis, Gage Repeatable & Reproducibiiity, etc.) -
2) Ensure the links to the recognized international / national standard.

1) Review that the organization has a process for ensuring the capability of measurement system (e.g. Interval Analysis, Resolution

Objective evidence assessed / Observations / Comments / N/A explanation

S: Satisfactory - CAR: Corrective action required — Ma: Major comrective action — mi: Minor corrective action
N/A: Not applicable - N/E: Not evaluated - P: Product - M: Management
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8 MEASUREMENT, ANALYSIS AND IMPROVEMENT
8.1 General ;
M

01 Does the organization plan and implement thg monitoring, measurement, analysis and
improvement processes needed (1): ) . | _ ,/
a) to demonstrate conformity of the product 7 - ' o oo e =L
b) to ensure conformity of the quality management system, and ?
.c) to continually improve the effectiveness of the .qua[ity management system ?

02 Does this include determination of applicable methods, including statisti.cat techniques, and the : (//
extent of their use ?

Note : According to the nature of the preduct and depending on the speciiied requirements, statistical techniques may be used
to support : ; : ) ;
-design verification (e.g., reliability, maintainability, safety) ;
-process control : )
e selection and inspection of key characieristics;
e process capability measurements;
o statistical process controi;
* design of experiment; :
-inspection — matching sampling rate to the criticality of the product and to the process capability ;
-failure mode and effect analysis. :

Guidance Notes
1) Give examples of data

Objective evidence assessed / Observations / Comments / N/A explanation

S: Satisfactory - CAR: Comective action required — Ma: Major corrective action — mi: Minor corrective action
N/A: Not applicable - N/E: Not evaluated - P: Product - M- Management
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8.2 Monitoring and measurement (continued)

8.21  Customer satisfaction MIR- 1256V 9(% A-

03 As one of the measurements of the performance of the quality management system, does the
organization monitor information relati%tiustom%r perception as to whether the organization

has met customer requirements (1) ? ALt Q,_.,, M .‘J{)W, ﬁ.f ,14'0

NN

= = _ : T
04 Are the methods for obtaining and using this information determined? 249 ( m«fl

8.22 Internal audit : H p §<..- | 250, ¢

05 Does the organization conduct internal audits at planned intervals to\r&etermiae whether the | M
quality management system (2) :

"a) conforms to the planned arrangements (see 7.1), to the requirements of this International
Standard and to' the quality management system requirements established by the
organization? and

b) is effectively implemented and maintained?

06 Is an audit program planned, taking into consideration the status and importance of the
processes and areas to be audited, as well as the results of previous audits?

07 Is the audit criteria, scope, frequency and methods defined?

" 08 Does the selection of auditors and conduct of audits ensure objectivity and impartiality of the

audit process (3) ? -

09 Does the organization ensure internal auditors do not audit their own work ?

10 Are the responsibilities and requirements for planning and conducting audits, and for reporting
resuits and maintaining records (see 4.2.4) defined in 2 documented procedure ?

11 Do the management responsible for the areas being audited ensure that actions are taken | M
without undue delay to eliminate detected nonconformities and their causes ?

sel A sdad ao i 'l s

12 Do follow-up activities include the verification of the actions taken and the reporting of
verification results (see 8.5.2) (4) ? ; :

13 Are detailed tools and techniques developed such as check sheets, process flowcharts,
or any similar method to support audit of the quality management system requirements ?

14 Are the selected internal audit tools acceptable in measuring the effectiveness of the
internal audit and overall organization performance ?

15 Do internal audits also meet contract and/or regulatory requirements ?

Guidance Notes

1) Give examples of how customer’s satisfaction is measured, committed, and acted upon.
2) Review of audit plan (status of the previous year and progress of the current year).

3) Check the list of approved auditors.

- 4) Review type of audits (questionnaire, synthesis, circulation, request for corrective actions, corrective actions follow-up).

Objective evidence assessed / Observations /| Comments / N/A explanation
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S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor corrective action
N/A: Not applicable - N/E: Nof evaluated - P: Product - M: Management
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8.2 Monitoring and measurement (continued)

8.2.3 Monitoring and measurement of processes

16 Does the organization apply suitable methods for monitoring and, where applicable,
‘measurement of the quality management system processes 7

17 Do these methods demonstrate the ability of the processes to achieve planned results ?

18 When planned resulis are not achleved is correction and corrective action taken, as
appropriate, to ensure conformity of the product ?

19 In thie event of process nonconformity, does the organization (1) :
&) take appropriste action to correct the nonconforming process ?
b} evaluate whether the process nonconformity has resulted in product nonconformity ?
and :
¢) identify and control the nonconforming product in accordance with clause 8.3 7

8.2.4 Monitoring and measurement of product

20 Does the organization monitor and measure the characteristics of the product to verify that
product requiremenis have been met ?

21 Is this carried out at appropriate stages of the product realization process in accordance with
the planned arrangements (see 7.1) ?

[ — e i

22 When key characteristics have been identified, are they monitored and controlled 7

23 When the organization uses sampling inspection as a means of product acceptance, is
the plan statistically valid and appropriate for use ?

24 Does the plan preclude the acceptance of lots whose samples have known
nonconformities ?

25 When required, is the plan submitted for customer approval ?

26 Is product held until it has been inspected or otherwise verified as conforming to
specified requirements, except when product is refeased under positive-recall .
pmcedures pending compietion of all required measurement and monitoring activities ?

27 Is evidence of conformity with the acceptance criteria maintained ?

28 Do records indicate the person(s) authoriz_ing release of product (see 4.2.4) ?

29 Is preduct release and service delivery held until all the planned arrangements (see 7.1) have
been satisfactorily completed, unless otherwise approved by a relevant authority and, where
applicable, by the customer ?

Guidance Note
1) Give examples of non conformity (product, process, ...).

Objective evidence assessed / Observations / Comments / N/A explanation

S: Satistactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor corrective action
M/A: Not applicable - N/E: Not evaluated - P: Product - M- Management
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8.2  Monitering and measurement (continued)

8.2.4.1 Inspection documentation

30 Are measurement requirements for product or service acceptance docuimented ?

31 Does this documentation, which may be part of the pmducﬂon doc.nn&r-ta!mn, include: |P
a) Criteria for acceptance and/or rejection. ?
b) Where in the sequence measurement and testing operaﬂons are performed 7
¢) arecord of the measurement results 7 and
d) type of measurement instruments required and any specific instructions associated
with their use 7

32 Do test records show actual test results data when required by the specification or
acceptance test plan 7

33 When required fo demonstrate product qualification does the organization ensure that
records provide evidence that the product meets the defined requirements ?

8.2.4.2 First article inspecticn

34 Does_the organization’s system provide a process for the inspection,. veﬁﬁcaﬁbn, and |P
documentation of a representative item from the first production run of a new part, or
following any subsequent change that invalidates the previous first article inspection
result (1) ?

Guidance Note
1) Give examples of first article (new product and change).

Obijective evidence assessed / Observations / Comments / N/A explanation

S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor corrective action

M/A: Not applicable - N/E: Not evaiuaied - P: Product - Bi- Management
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8.3  Control of nonconforming product

‘jote: The term “nonconforming product” includes nonconforming product returned from a customer.

35

Does the organization ensure that product which does not conform to requirements is identified
and controlled to prevent its unintended use or delivery ?

P

36

Are the controls and reiated responsibilities and authorities for dealing with noraconfbming
product defined in a documented procedure ?

37

Dcges the organization’s documented procedure define the responsibility for review and
authority for the disposition of nonconforming product and the process for approving
personnel making these decisions 7

38

Does the organization deal with nonconforming product in one or more of the following ways by:

a) taking action to eliminate the detected nonconformity ?

b) authorizing its use, release or acceptance under concession by a relevant authority and,
where applicable, by the customer ?

c) taking action fo preclude its original intended use or application ?

39

Does the organization prevent dispositions of use-as-is or repair, unless specifically
authorized by the customer, ii

- the product is preduced te customer design ? or

- the nonconformity results in a departure from the contract requirements ? .
(Unless otherwise restricted in the coniract, is organization-designed product, which is
controlled via a customer specification, dispositioned by the organization as-use-as is or
repair, provided the nonconformity does not resuft in a depariure from customer-

specified reguirements 7) ’

Is product dispositioned for scrap conspicuously and permanently marked, or positively
controlled, until physically rendered unusable 7 '

41

Are records of the nature of nonconformities and any subsequent actions taken, including
concessions obtained, maintained (see 4.2.4) ? ] -

42

When nonconforming product is comected, is it subject o re-verification to demonstrate
conformity to the requirements ? :

43

When nonconforming product is detected after delivery or use has started, does the
organization take action appropriate to the effects, or potential effects, of the nonconformity ?

In addition fo any contract or regulatory authority reporting requirements, does the
organization’s system provide for timely reporting of delivered nonconforming product
that may affect reliability or safety ? -

Does notification inciude a clear description of the nonconformity, which includes as
necessary, parts affected, customer and/cr organization part numbers, quantity, and
date(s) delivered ?

Objective evidence assessed / Observations / Comments / N/A explanation

S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor corrective action
N/A: Not applicable - N/E: Not evaluated - P: Product - M- Management
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8.4 Analysis of data
M

46 Does the organization determine, collect and analjse appropriate data to demonstrate the
suitability and effectiveness of the quality management system and to evaluate where continual /
improvement of the effectiveness of the quality management system can be made ?

47 Does this include data generated as a fesult of monitoring and méasurement_and_ from other [ |
relevant sources ? t/

48 Does the analysis of data provide information relating to :
a) customer satisfaction (see 8.2.1) (1) ? -
b) conformity to product requirements (see 7.2.1) ? /
c) characteristi.cs and trends of processes and products including opportunities for prevertive
action ? And

d) suppliers ?

Guidance Note :
1) Give examples and check how the organization measures the effectiveness.

Obijective evidence assessed / Observations / Comments / N/A explanation
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S: Satisfactory - CAR: Corrective action required — Ma: Major corrective action — mi: Minor correclive action
N/A: Not applicable - N/E: Not evaluated - P: Product - M: Management
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8.8 lmprovement

8 5.1 Contmual tmprovement

1 oonﬂnuaily |mprove the effectiveness of the quahty management system |
through the use of the. uairty pohcy, quality objectives, aud:t resuits a alys:s of data, correcti /
" and prevennve ectrons and management review ? 1—*‘—’% 5 ﬂt/ ‘({
852 Comchve action’ - o e
P

51 Are Corrective ectlons appropnate to the effects of the nonconformities encountered ?

o~

52 Isa docurnented procedure established to define requirements for : & A‘HQ z/tgﬂf’

) rewewmg nonconfonmtses (including customer complaints) ? W W

“b) determmmg the muses of nonconformities ?
-./é _evaiuatmg the need for action to ensure that naneonform:tles_d_q____ ot éecug r
. !/ﬂ) determlnmg and lmplernentlng action n ? @ SO B ‘7—[
) _recordmg ofthe re5ults of the action taken Ysge 4.2.4) ? Ly QCAR 2
/f) . reviewing con‘e:.:_t:ve,echon taken ?

/g) flow down of the corrective action requirément to a Suppli is qerennin‘ui

that the supplier is responsible for the roct cause ? and
h) specific actions where timely and/or effective corrective actions are not achieved 7

&

RC

0

8.53 Preventive action ' N2 (20, ¢ Loagn. leained

53 Does the organization determine action to eliminate the causes of potential nonconformities in | M /
order to prevent their cccurrence (2) 7 :

54 Are preventive actions appropriate to the effects of the potential problems ?

55 Is a documented procedure established to define requirements for :
a) determining potential nonconformities and their causes ? W J

b) evaluating the need for action to prevent occurrence of nonconformities ? @J}w‘l
¢) determining and implementing action needed ? MM '

d) recording of the results of the action taken (see 4.2.4) ? and

e) reviewing preventive action taken ?

Guidance Notes

1) Select a non-conforming part and use 52 a) through h) to check for effectiveness.
2) Select a non-conforming part and use 55 a) through e) to check for effectiveness.

Objective evidence assessed / Observaticns / Commenfs I N/A explanation
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S: Satisfactory - CAR: Corrective action required — #a: Major corrective acnon mi: Minor corrective action

N/A: Not applicable - N/E: Not evaluated - P: Product - M: Management

- 46 -




SAE ASS101 Revision B

Annex A
(informative)
Bibliography
ISO 9000: 2000 - Quality managemeh't syétems — Fundamentals and vocabulary
ISO 9001: 2000 Quaiity management systems ~ Requirements
ISO 10011 Guide[ine's.for auditing quality systéms

EN 9100 — Section 1 Aerospace series — Quality management systems — Réquirements (based on
ISO 8001: 2000) ;

- 47 -




